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(57)Abstract 

PROBLEM TO BE SOLVED: To acknowledge the state of the 
formation of a mark with high sensitivity even if a recording to an 
optical disk is made with a multi-pulse string. 

SOLUTION: The recording to the optical disk is made by replacing a 
part of the multi-pulse strings with a pulse for detection of a single 
pulse. At that time, a correction to Pw2' is made by increasing or 
decreasing the heating power Pw2 of the pulse for detection so that 
a recording-state information value RFopc obtained from a reflected 
light can be equal to its target value RFopco (Step S9). A Pwl* is 
found by dividing the value of the Pw2* by a factor a (0.6 to 0.9), and 
then the heating power Pw1 of the multi-pulse strings is set to 
Pw1 f (Step S10). 
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[ft** l ] IB* RTIBft*^^ * * fc**rJWt uria 
- ^ «r»jfrf - £ ^;^;v^?ijtfi!c#ll! £ SMS ?LT v > 5 

*> 5 Wffi ^/to* txa Ktft ffi/B ✓ ^cfltrlB^ 

OrlBfttUffl/^^ l£ J; * Jq|»^i7— Sr«rSB^/v^/^ 
Wic J; *a«S^t7— J; 9 /h* < BUTTS ft l olP^!7 

ttfe«rlB«IWffi^Vv^(r ± S*nf»^°i7— &Bfft*>JtK:ft 
£ <fc 5 ^ia^/w^/^^J^j:SJnf»^r7— Srta;^ 

£?g 2 <ofll!»^l7-Bl!**aSr«*."CV^S r. t £ 
1"Sft** 1 telMfco*?^ ^ ^^®o 

[ft** 3] ft 2 «>Jipm^l7— KJ6**tt, tWE^v 
^v^x^ijfc J; SiPf»^17 — (d*|~TSmiB*ftfflffl^/V'^ 
^J:S*PIR^17— cDttrBBItSrO. 6 — 0. 9 4: l/rv^S 
C fc tfft £ i- S it** 2 fcB*G>3fr7* ^ ^ ^ SB 0 

Iff** 4 ] «rBEflB»o*^llWS*^ -ZtDBUtt 
jfcSrSftTSg^^arfll*, 

flWBftioatft^y— Bt3e#a», «tres#*-?-<BttW7 

«*0«*l»SE*«^****-CE*<b t-C *£>fci2* 
^«W«te^S<5VNXMIB^/^^^v^?iJic:J:S*DfR^ 
* - ^r^^-T £C££rl#^£*rS it** 1 — 3 <G>1 >m 

lit** s] wsitftmjB^/u^^^att, tfrie^/v 
s c fc ^r#m t i- s»*« 1-4 <D),^thfa<D-\ztm 

[ft** 6 ] MW.MMyt&m-^*P\K U-CttK* 

awa*^-* * * ^aBusr*aTsatBU«kffl^afc. 

Satftaffl^w^JCJ;SiDf»^l7 — *«^SfcO^&Slt 
** 1-5 cov^tt^co— fcBtfcOSft^* -< ^ ^g D 
[it** 7 ] mrlEft l o»^!7— BKJ&PSW:, 1MB 

^n£rft#tt«rSK fc # ttiBflirofftSB^ * * ^ K 
IB&Srfr 5 BS^fK^A-;* coApfU^t?— t B&ng- 
4: ft £ ± 5 MBW6 U ffi&rrA^f-'W* Mtkj&^m&M 



ViVltbZ tttWBa* o«B«k tff 5 &<DM»^v-* oJP 
< *S i 5 (-^-r^ft**6 lc|B« 

[00 0 1] 
[0 0 0 2] 

[«*<B*«I¥] CD-R©-»ttftB«t»i: Lt, B 
4 (c) l^-T^^^^tCfiStt^tb^ 1f<D%MV 
&SLD (Laser Diode) CD5S3£^£> <fc 5 ft¥~ 

/vSr2ffi{fcU fcSV^tt, ^ScoJP^V^O 
«3iy^Sr4fijE-rS*ifUT, ^— (PWM) 
IS*5r^mL•TV^^ 0 ^Ock5*PWMlE«g:-efilBS^ 

— ^ (7) ^ y If « »fe * T V > S o 

[0 0 0 3] L^U B4 (c) (Di ^VV^IB 
«*DVD-RftifO*:**|B»-COia»jK^i: ttffl 
v>^>4:. 1^3 4 (d) co^— ^^t^o^: 51^ S^fci?) 
|B«ft-r-^^R«t^Sr^C fcSV>{^ t 5 — ^giciS 

[0 0 0 4] n<Ofc^, 13 9 (c) tC^*^ 

^./•n/W^ (D7*zi. — *r -4 (Duty) ^atbt, M 9 (d) 

[0 0 0 5] ccoJ;5*^— ^fBSSr^S 4:*. 
^IB«"e», 12 4 (e) lc^tS*e^K^Oj;5(-, 

*Sr*ffi-rS£fc-e, Bfttpic^— ^o»««1B*»iS 

*ixrt>. R*t3te*<OSEftSr*-J-«-^«r»Srt^-e 

^/V h^y^ T ft 4f K J: S IS^^ 17 -O-f tl 
Sr«E-rs±5t-W»bft* s fe> "9 s — ^B»Srfr5^4: 
j^C#S. ^coJ:5ft«lt»^Sr. -»:r-opc 
(Running-Opt imumPower Control) ir^/u'CV^So 
[0 0 0 6] »W2-1 3 3 7 2f^«lCll 

ttW«#<0«?|«»*ft^a<5v^TflB«<©jEff*?TO-rS 
[0 0 0 7] 

[»M*»*UJ:5i-rs«0H] Ud»Uft38«6, ^* 
IB«Jcigbfc^/w^/^fB»-ett> 0 9 (e) <7)^3t 
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mmz.m%kx% s ± 5 tc-rs ^bx$>z> 0 

[0 0 0 9] rcO^^OgWf^. mm<DWr&\Cfc*Jy* 
-Cftft b/tW*«»Sr#5 £ b S J: 5 l-'TS - £ 

[0 0 10] ro38WOB»r», ^fcfct^Vv^<0*Pl»^!7 
[0 0 11] rcDf&W<DBftf*> fOTBG>t§^fc. IS®ti! 

Ji«rc# s £ 5 K1-S r. t -efc s 0 
[0012] ro^^iwfi fflriecoi&^te:. msvv 

v^ttcoS«co3t^^ ^ * S J; 5 ic-T S r 

£-CfcS* 
[0 0 13] 

V^S3£^^3£WC*S^T, S5IS^^^^J^^iJco— 
/w*dfcj*^a , BMBIftaJB'^;* ic <fc S*DWft^!7-S: 

[0 0 14] Ufc^oT. ^^^IC^/I^^VW^IJ 

[0 0 15] IS*312^|B«0^^ 1 teSiMft 

[0 0 16] Ufc**ot\ Bfao-^ — ^<D»j«#tiJ*j» 

LfcS3£ft-J§-S:#S CI ^ d5-C# So 
[0 0 17] »**3^E«oj8Ma:, iS*«2lc|B<fe 



MWffl^Vv^ir±SiPl»^!7— coBfrlBJtSr 0 . 6-0. 
9 £ LT^Sifc&flrWfc-rs. 
[0 0 18] bfc^oT, ^ta^/^CD^O^^y — <Sr, 

* <OMJflR«|iS:i««£t^B»i- S - b So 
[0019] ff*3S4 KIB«o»Wtt, IS*« 

[0 0 2 0] Lfc^ot, ^/^^V^^iJ(cJ:-5|5^r* 
[0 0 2 1] I(|#«5 fcffi«<&#W«U fjfjfcJg 1 - 4 CD 

Sr«HB«kaffl^^K«fci-S - 1 sr^m^-r So 

[0 0 2 2] UfcaSoT, BB«k1»«©^— ^«r*«b* 

So 

[0 0 2 3] IS^6(C|5igcO^B^^ x ft*Jg 1 - 5 <£> 

asuicj*; CTfitriB^/w^^v^5B^fifc^axtt«na*— 
K^at »E«kaffl^v^***af4. misi 

IB^a^^/^ ^J:S*D^r7— Sr^xSfcco-C&So 
[0 0 2 4] LfciSot, CD~R^DVD-R(DJ;5 

mcoaSc^^^ ^ ^ t>WiS-rs - ^ ds-cft So 
[0 0 2 5] »*Jg 7 lc|B««>» Wtt, 6 (cfS^ 

CO^-T ^^3£fi^*3VNT. 1IWB»1<0JP«1^!7-R3g 

^a#. ifria^a^^^cojp^i7— srmiBa^a-T? 

y — bV&m—bt£Z>£o\z.'$8tl&l^ ffo^SrrjV'f-sW^m 

m^*<r>Dms*y—£ i9 /j> $ < s <t 5 ic^^-rso 

[0 0 2 6] Uc^oT, CD-RirD VD-RcOct 5 
(c^nV^^iJ <?: ^/w^/^x^iJtc J: S IS^^^co^v ^^c 
«^ «ia^/^coJp^y— «:S*SK5£*CLTV> 
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[0 0 2 7] 

[0 0 2 9] roflMRBEflttrSC-CHt, flittDVD-R 

SrfflV^fcDVD-Rte»L,TlBflrt"*. ^~*^M;tf5S; 
£LT, Hi (b) (DUmrf— *<D£ 54EFM Plus 
(Eight to Fourteen Modulation Plus) 2£fS=a— K4: 
JBVVC* ^^xyi; (PWM : Pulse Width Modulati 
on) iB»SrfroT*59, J&f&Zft&^—f b*^—*<D 

#1— If (LD: Laser Diode) 

i*"CflBft^— 5£ fctei 9 DVD-R fcfl|f« 

[0 0 3 0] 6**(Z>3t^'7 !f >rT^|B«Srfi 1 5«^©S 

c D - R v > fe ft 5 ¥— a^w* ?fj \z: J; 5 lE^K^ co* 
jfife&D8&^!7 — J: 5 t>jf$2 0 — 3 0%B5VV*!7— 
4: ft 5 (HI (f) #R8) . Ell (a) fc«-*-J: 

5 Id, Kft^Y^/i^ny^AffiTttttd 8nsec, IBS 

[0 0 3 1] WKli, Ell (f) ^LDMWl^ 

g^brgaai-^o co±5ftlB»*S5;sr6*»DVD 

-RKfflV^<h x Kft*<0DVD-Rj&>&<0KI«ftJ: L 
Tte, Ull (h) <D<fc5ftKttft* (RF«(fJ) «»#S 

JHE-fb#»fta. bJ&*L*J&*&* DVD-RfCffiV>ibft 

^J*fflv^t>^— ^(O^tt-srffi-efcSdS, -tft-eftlc 

[0 0 3 2] J; D B2lc»i-J:9l^ ft* 

ftjftD VD — Ri^/^^/V^3?!|Srfflv>T^ ^Oftjgft 

/W*?iJcD*P$^°!7— ) cotaffi«i2mwes-c$)^ 

£GX*!7— 4T«B«tt6 5%Sttt4otl3 

[0033] bfc^or, i tftUfflAV^-c 



A&ftAPi?^? — P w 2 te, ^/^^V^j!jC0^P|^^t7 
-PwlCO, 7 5t^5^£a£fflD5^i^ "P 
w2=aXPwl" iCjfiflai-Srt^SSo tut, 

f o*P^y — Pw2»JpjR^l7— Pw l J: 19 /h 
£ftffii£i£5££ft£o -rftfc>^> R-OPcm^* 

0. 7 5" Sr*Cait7?B»tt«<DA»ft^i7-Sr* 

[0 0 3 4] R-OPCi^ffl^5)t7^^ 

& 3 Taaft^flBrt-cKJWflr-^RFos**^* 

^ LTV /V KIhISST 

f-^t/yv^U A/D = ^-^|cj;9RFsmp« 

-rt>OT*$>£fc£>. Wtt3tftSr^*Pl»^!7-Pw2^ 

"RFopc=RFsmp/Pw 2" £:3£#>£ 0 

[0 0 3 5] 12 3 J; 3 »-/^K:j:5|Bft 

"Pw2 = 9mW" 3£^t>L<te^ft*fire, *£ftA 

S^2E<k;*r^J:5{cft-5o bfc^oT, ^/i^^/u;* 
^JTO*JBftJP^!7 — Pwl £l^-<D^!7~£r/B^T 
^W^/v^trJ:SRFsiniHttSr8t#-rsi:, 01 
(h) \z.&m-?7F~t& 5K> E»/^^oJ6*K:J:S^ 

✓N°t7 - p w 2 (Dmmz. £ox\zb/v zmt*^ $ ft < ft 

[0036] ^ICOJ: 5 IC, ^/^^/^5UJCi-5ii«<0 
|S^-C(D*P^ 0 I7— P w 1 ^/^-CfcSlftttJ^ 
/^ia^»^-Pw2!r, *<Dlt&— mtftzz 

f5« 0 4 (e) fc^r£5K, 15ft^!7 — 

^fiiE^bji^c^ft^ J:5^»i-^ir, «WJ«^^ 

wi-rzt, fetum^omkm^ < ft 9 ^-?<dm&& 

[0 0 3 7] il^COlB&BB^Oflfr (R-OPC» 

f^cosfr) tt^tft (opc) 

(Asymmetry) d^b > ftil ft ^JP^^ !7 — P w o (optimum) 
*OfctO|B»tt«««« "RFopco=RFsmp/ 
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Pwo" «r&ka>C»#fflLT*5<o rcDB«fflRFopc 
oWLT, R-OPC»^-CK#LfcRFopc^ffl^ 
£V^-g% LD05Hfc^!7 — Sr^c#<«JWU RFopc 
fl£#/hSv^J§£\ LD05£3t^i7— fc/hS<*J#M-a 0 
-fftfco, B^RFopcofc--a:LfcflB»R«fc*SJ; 
*fttUffl^V^OiP^!7— Pw2Sr»J»i-S 0 b 

— ©«IW*rffft5i: fc#T*S* ra»*©±»ftK9*f:/ 
[0 0 3 8] ft**, «triao«-ctt^/u^vu'^yrj^joj» 

^Pwli:*i:5ffiSatO. 7 5iLfc^ ft* 

s^fr^-* * * coft*»3pf^iBflb»a*^/v^^>vi/^« 

ItaOftSfijRo^JSittO. 6-0. 9tfc^ r 

««RFopcdsimiRriB-e*)S. 

[0 0 3 9] tftmflj^u^wu ^/l^VW*^J{C 

3tb (n-2) TS4^LtV^5 0 *fV*(&tt 

ovarii, ^-^»*lc#5K*tflr*RF«)*ft*+4)' 
T * -Y 3 ✓ Sf Ru Sr^ii b xftg SrRSTttfcf «fc V \ 

U %<DW&s<y-- P w 2 a*/J> $ < ft 5 J: 5 K 

rsr^^^nBtfts. 

[00 4 0] £X±<D± 5 ftfflfWIBft^SrSSarsatT 5 
[0 0 4 1 ] HI 6, 8 7(4, £C0»W<&— IIJfc<D7g«re 
&o :«r^^Sf lit ft"^** 2^tf>fB«ffl 
IH^v^ — ^^i^tSEFM plus^.V=3 — ^4 

WA-fSIES»^/v^5BSiH»ft-^Jca<3v ^LD *mm<D 
**««miS3t S^rS L DffjiJ$J[U&& 6 t <Hi;tTV^ 0 
[00 4 2] IBft^^/V^SOWfllllB 5 ttE FM plus^c^ 



TLDffl#fi^t^$^ *©LDIBWt#B:LD«B 

[0 0 4 3] W:, LDMff|BlK6tt, LD^ISte 
SStt®irftSLDSEttmSE2S9, 10, l l SMBS-t^ 

©fc#^JD^!7 — «rUJ*U LDK»««ffi2gl 0«R 
-OP Cgjf^CDfc^0^a^^/^^P^ e l7-- Srtftfj 

u LDSE»m»asi ni/^^oFF^it^h 

sk 6 riL Dmmm^rKm^^x l DKSbm^as 9 x« 
1 0 k Lummmmmi 1 k&mx&X'f v^?*tz> 

^yvv^m<DLDm^,mm mi <f> ) kltv^s. 
tfLDssismsfiaii o^j;o«imffi^/w^^*asr* 

[0 0 4 4] t 0 -/^T^^3(C^:^b^fcS3t*^ (0 
*Brf) tt, 3te^**2<BIBW3fe*g#U 

v^y ^?m$&i 3 ^jo^r-t^^y ^ym&cnt&MM 
B^rsWfi-^RF**^^^— /vKStt. El^bft 

Oi^ ^^/P l/^/V$r^i-{t^R F smp£r?5l#i-£ 0 

[0 0 4 5] rcOS#t3t4^/H4, tOfifjSWLD 
<©mit3fe*^J:oT^^5»ftS^:a6, IB»^lfffi 

ft^o, ^[ElS&2 5-e, LD<Dffl|t3tS^^Pw2 
T1&#bTiE#Htrt-3 0 
[0 0 4 6] ftic, -r-^©»^tt^R»tSnfeW» 

*«flMR«RFopc*sj|tmsn«. zcom^mmmm 

RFopc(4i^MRFopcoi: bT. Mtf^fAny 
hP^7 1 2cORAMft^tC|B^$ft^> 0 -i^bT, ii^ 
^IB««rBB*&b^:Bad^R-OPC»^Sr^^— 

ii\ 0fSoKRl-e«riB^^{cfa»^ffiif««:RFopc 

&Wm~tZ> Q »Ct-> lttt»2 4THfj|BCOg^«RFopco 
fcJt*U B»+oe^ttflMStf[RFopc36SB||litR 
FopcoJ:!9^:tv^^^ IB^-^^SSWft^:# $ 
£9/h£<ftoT^£fc£u iP^^!7— MiEEKl 9<?0 
ft 1 (Dim* V -ttiElHjK 2 OtL DfgtbMSgM 9 Srftrj 
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r Fopca* nmmR fo PC o ± 9 /b&^m^tt. 15®^- 

GXWIk* y — p w 2 St/Jn S < & s J: 5 fc*fcE?- 

[0 0 4 7] ZtlfcWn, fcmf&'<A'Xl£»»'V*-* 
-ffijE[i]&g2 Iter, »3ESnfc*Wfl^A'^«>lP||(l^ 

*2 0JP*1/<17— «jE0*2 lie* 9fg2 wta^y- 
[0 0 4 9] Ufc^oT, *tl^tl<D])m'<7 — Pvr 
1, Pw2lC^S^— ^^ttffir4»tC*ig&|B«tt 

[0050] t^yy^iaisi3, BftRBi* 

X ri— 6lS058lte& fA3yhn-7 1 2ftif<£>-^ 
[00 5 1] mSCD^u—^^— h^#ilt, 

FopcO@^#:RFopco$rlLtt}i-^ (*^r y^S 5 ) . 
[0 0 5 2] ^UT, ii^cofB^ (R-OPCiff) £r 

MA&u (^ry/se) , ^^^s 7 — s i (XDt&m 

/B^VWMeBlfcU IBft«lBfl!f««RFopcS:BS«cilIK 

RFopct aaMaRFo P coi:Srtt:ta»2 

(^r^S8) e IT, W##«L<fcl^i*tt, 
» 1 0*P^!7-«jEIhIK 2 0 "C«ta^^>V^<0lP|»^ 
y-Pw2$:l|«lTPw2 , [c:iiEt (^-r^^S 
9) , #2<0JPJ»^17— «IEllIliS2 l"CPw2'(DM 
SSa^SlTPwl'iSajU ^/V^/W^jco 
M/^ 17 - p w l * P w l ' CKStS Ury/Sl 
0) o ✓^i/y'S 7~S 1 0<D&mti&mrr— ^(D^T 
r K^ic*f-5*-eff 5 Ufy^Sl ION) 0 C 



^5IC R-OPCgftf^^*T?^a^^<0*D^l7 
— Pw2' \cWE1rZ>tiK : £<DffiIE(Dtcm£mfe<D&& 
a -?Bfc UTl»(Ov;^;^ JI«>JP^ t7 — t> " P w 
l' = Pw2'/a w |:iiEUi3t), Ztlh<DtiW*7 

[0 0 5 3] *tf>J;5K:, ft^^^glSrC 
D-R^DVD-R^ilJRLTV^tb^^^^^^fc 

[0 0 5 4] IB»^^?9lCoV^Tt. CD- 

R*co^DVD-RftO^«siJSrB«U (r*Ut, *x 
y^S lco^y ^-y h©«*UUcJ:5BaW-* 

SrSigH- £) o DVD-Rcoi: t-^/v^Vw^JiJ^K 
[0 0 5 5] ^LT, ^r^no^^^^OffiSUi:^ 

fc> *> * CD-ROil mexz Mft<DM 
1fc<v—b1kmm'<A'Xtoim/<V—&—&£^ dv 

D-R^it tt^r/^^t'^ wic <£ s ia#a> an*'* y - 
©Sn^r7-i !9«imffi^vv^coiDl»^!7— < * 

[0 0 5 6] It CD-R^C^7^^^^^^J^V^T 
ffl^^BftSr-t-Sti^^ DVD-Rtc^L-^V^^iJ§r 

[0 0 5 7] 9^^]#x.$rtT9 -^T^^^ 

BSrttWtft a i o left 9 IB^^co K^^y^Ktc £ 5 

[0058] mc y *MM(DMm\£m-mteyt7*<>(x? 2 

[0 0 5 9] *-f, IS®S«w- if^fcfi84ticJ:«5S»^* 
hco&hZo co<t9ftt— h^e—Klcit)^— 
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[0060] rsmmcte. mm&mt>m^bn. *<om 

4A> &Mt-&®<DMb LTI* In, T e, B i % S 
e, Sb, Ge, Sn, AU Be, Te02, Sn 

cx as, ca, tez&mtrhti. zti?ix$:ftwtm& 
h s v ^-xmrn <r>mmxm ^ s r t & x # s . 

[0 0 6 1] IB^gro^^t LXt*. f&», 

mf8<v=>— *r<< ^ymcx-oxn? ^ tas-c^s. ^© 

IB«t«s«rtei:*«. 
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